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the local region on the photosensitive material 2 as n ♦ 

reference light. The photosensitive material 2 is relatively moved in the direction parallel to the 
plane of the photosensitive material 2 with respect to the object light optical system and the 
referential light optical system which the laser light is not emitted from the light source 10 so 
that the object light and the reference light enter the local region where an element hologram 
is to be formed next in the photosensitive material 2. 



PROBLEM TO BE SOLVED: To provide a device and a 
method for manufacturing a hologram with a small-size 
and low-cost structure of the device without causing 
problems of vibration. 

SOLUTION: Pulsed laser light is repeatedly emitted from 
a light source 1 0 driven by a pulsed current and the laser 
light emitting from the light source 10 is branched into 
two beams by a half mirror 20. The laser light reflected 
by the half mirror 20 is spatially modulated by a spatial 
optical modulating element 36 and the modulated laser 
light is made incident on a local region on a 
photosensitive material 2 as object light. Also, laser light 
passed through the half mirror 20 is made incident on 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A device which makes object light and a reference beam interfere in two or more local 
domains of each on photosensitive materials, records an element hologram, and creates a 
hologram to said photosensitive materials, comprising: 

A light source which repeats the pulse form coherent light by pulse current drive, and is 
outputted. 

A light branching means which dichotomizes the coherent light outputted from said light 
source. 

An object light optical system which modulates the coherent light spatially and while 
dichotomizing by said light branching means enters in a local domain on said photosensitive 
materials by making this modulated coherent light into object light. 
A reference beam optical system entered in said local domain by making into a reference 
beam the coherent light of another side which dichotomized by said light branching means, A 
transportation device to which said object light optical system arid said reference beam optical 
system, and said photosensitive materials are moved relatively to a,£lirection parallel to a field 
of said photosensitive materials, A movement control means which controls movement by said 
transportation device so that said object light and said reference beam enter into a local 
domain which should create an element hologram next in said photosensitive materials in a 
period when the coherent light is not outputted from said light source. 

[Claim 2]With a constant period and a fixed duty ratio, said light source outputs the coherent 
light and said movement control means, The hologram preparation device according to claim 1 
characterized by what movement by said transportation device is controlled for so that said 
object light and said reference beam may enter into the next local domain which should create 
an element hologram next in said photosensitive materials in a period when the coherent light 



http://wvw4.ipdl.inpit.go^ 6/15/2009 



JP,2002-236441,A [CLAIMS] 



Page 2 of 3 



is not outputted from said light source. 

[Claim 3]The hologram preparation device according to claim 1 having further a temperature 
control means which controls temperature of said light source. 

[Claim 4]The hologram preparation device according to claim 3 characterized by what said 
temperature control means controls temperature of said light source for to become the low 
temperature which can maintain stably wavelength of the coherent light outputted from said 
light source. 

[Claim 5]The hologram preparation device according to claim 3 starting hologram creation after 
securing the stability of wavelength of the coherent light outputted from said light source with 
said temperature controller. 

[Claim 6]lt is the method of making object light and a reference beam interfere in two or more 
local domains of each on photosensitive materials, recording an element hologram, and 
creating a hologram to said photosensitive materials, Dichotomized, while dichotomized the 
coherent light which made repeat and output the pulse form coherent light from a light source 
by which the pulse current drive was carried out, and was outputted from said light source, and 
the coherent light is modulated spatially, It is made to enter into a local domain on said 
photosensitive materials by making this modulated coherent light into object light, It is made to 
enter into said local domain by making the coherent light of dichotomous another side into a 
reference beam, So that said object light and said reference beam may enter into a local 
domain which should create an element hologram next in said photosensitive materials in a 
period when the coherent light is not outputted from said light source, A hologram preparation 
method characterized by what said object light optical system and said reference beam optical 
system, and said photosensitive materials are moved for relatively to a direction parallel to a 
field of said photosensitive materials. 

[Claim 7]ln a period which outputs the coherent light with a constant period and a fixed duty 
ratio from said light source and when the coherent light is not outputted from said light source. 
So that said object light and said reference beam may enter into the next local domain which 
should create an element hologram next in said photosensitive materials, The hologram 
preparation method according to claim 6 characterized by what said object light optical system 
and said reference beam optical system, and said photosensitive materials are moved for 
relatively to a direction parallel to a field of said photosensitive materials. 
[Claim 8]The hologram preparation method according to claim 6 controlling temperature of said 
light source in the case of hologram creation. v -. 
[Claim 9]The hologram preparation method according to claim 8 controlling temperature of said 
light source to become the low temperature which can maintain stably wavelength of the 
coherent light outputted from said light source. 

[Claim 10]The hologram preparation method according to claim 8 starting hologram creation 
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after securing the stability of wavelength of the coherent light outputted from said light source 
by temperature control. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the device and method of making object light 
and a reference beam interfere in two or more local domains of each on photosensitive 
materials, recording an element hologram, and creating a hologram to photosensitive 
materials. 
[0002] 

[Description of the Prior Art]The holographic stereogram which is one sort of a hologram, A 
photographic subject is usually picturized as a photograph fromvarious directions, a laser 
beam is spatially modulated with these common photographs, an element hologram is 
recorded on the local domain of the photosensitive materials for holograms of one sheet by 
making this modulated laser beam into object light, such an element hologram is recorded for 
every local domain, and it is created. There are a one-dimensiohal thing and a two- 
dimensional thing in such a holographic stereogram. The Lippmann type holographic 
stereogram which object light and a reference beam enter into photosensitive materials from a 
mutually different side, and an element hologram is recorded, and is created, Since a 
reconstruction image is observable by the side as the side which enters into photosensitive 
materials with same illumination light at the time of reproduction, it is used, for example as an 
object for wall tapestries. The art which creates such a hologram for example, The literature 1 
"JP,3-249686,A" and the literature 2 "M. Yamaguchi, et al., "Development of a prototype full- 
parallax holoprinter", Proc. SPIE, Vol.2406, It is indicated by pp.50-5fr(1995)." 
[0003] Drawing 1 1 is an explanatory view of the conventional hologram creation art indicated in 
these articles. In the device shown in this figure, the laser beam outputted from the laser light 
source 1 1 1 is dichotomized with the half mirror 112, One side of the dichotomous laser beam 
is entered in the spatial light modulation element 115 through the mirror 113 and the lens 
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system 114 one by one, and the photosensitive materials 1 17 are entered through the lens 1 16 
by making into object light the laser beam which received abnormal conditions by the spatial 
light modulation element 115. The photosensitive materials 117 are entered from behind 
through the mirror 1 18 by making into a reference beam another sicte of the laser beam which 
dichotomized with the half mirror 112. The object light and the reference beam which entered 
into the photosensitive materials 1 17 are made to interfere mutually, and an element hologram 
is recorded. And while changing the picture shown to the spatial light modulation element 115, 
the photosensitive materials 1 17 are moved, an element hologram is recorded on two or more 
local domains of each on the photosensitive materials 117 one by one, and the Lippmann type 
holographic stereogram is created on the photosensitive materials 117. Thus, many element 
holograms are recorded by array form on the photosensitive materials 1 17 at intervals of 0.3 
mm - 0.5 mm, and the Lippmann type holographic stereogram is created. At the time of 
reproduction, by entering the illumination light in the same direction as the incidence direction 
of the above-mentioned reference beam, object regenerated light occurs from each element 
hologram on the photosensitive materials 1 17, it is an illumination-light incidence side and a 
reconstruction image can be observed. 

[0004]While changing the picture shown to the spatial light modulation element 1 15, it is 
necessary to make it object light and a reference beam not enter into the photosensitive 
materials 1 17 in the above-mentioned hologram creation art in the period to which the 
photosensitive materials 117 are moved. So, in the hologram creation art indicated in the 
literature 2, a helium-Ne laser light source is used as the laser light source 111, and the 
ultrasonic deflection element is used as a shutter mechanism which controls a 
penetration/interception of the laser beam (object light, reference beam) outputted from this 
laser light source 111. 
[0005] 

[Problem(s) to be Solved by the lnvention]Gas laser light sources, such as a helium-Ne laser 
light source and Ar laser light source, are excellent about the wavelength and the coherent 
stability of the laser beam outputted. However, since it has the problem that a gas laser light 
source is large-sized and ON and OFF of the output of a laser beam cannot be controlled by a 
drive circuit, a shutter mechanism is needed for this control. 

[0006]A mechanical shutter and an ultrasonic deflection element may be used as this shutter 
mechanism. Since a mechanical shutter generates vibration, on the occasion of hologram 
creation, the measure to this vibration is needed. For example, generally arranging the 
maintaining structure or the mechanical shutter holding photosensitive materials in the air, or 
arranging it using the charge of a cushioning material is performed so that vibration may not 
get across to the maintaining structure holding photosensitive materials. On the other hand, at 
very high speed, if an ultrasonic deflection element makes this optical crystal generate periodic 

■A 
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refractive index distribution by making an optical crystal spread an ultrasonic wave, it can carry 
out the Bragg diffraction of the laser beam according to this periodic refractive index 
distribution, and can control a penetration/interception of a laser beam. The ultrasonic 
deflection element is preferred also at the point of not generating vibration. However, the 
ultrasonic deflection element is expensive. 

[0007]This invention is made in order to cancel the above-mentioned problem, and it is a thing. 
The purpose is small, is a low price and is providing the hologram preparation device and 
method which the problem of vibration does not produce. 

v 

[0008] 

[Means for Solving the Problem]A hologram preparation device concerning this invention is 
provided with the following. 

It is a device which makes object light and a reference beam interfere in two or more local 
domains of each on photosensitive materials, records an element hologram, and creates a 
hologram to photosensitive materials, and is (1). Light source which repeats the pulse form 
coherent light by pulse current drive, and is outputted 

(2) A light branching means which dichotomizes the coherent light outputted from a light 
source. 

(3) While dichotomized by a light branching means and the coherent light is modulated 
spatially, An object light optical system entered in a local domain on photosensitive materials 
by making this modulated coherent light into object light, (4) A reference beam optical system 
entered in a local domain by making into a reference beam the coherent light of another side 
which dichotomized by a light branching means, (5) A transportation device to which an object 
light optical system and a reference beam optical system, and photosensitive materials are 
moved relatively to a direction parallel to a field of photosensitive materials, (6) A movement 
control means which controls movement by a transportation device so that object light and a 
reference beam enter into a local domain which should create an element hologram next in 
photosensitive materials in a period when the coherent light is not outputted from a light 
source. 

[0009]A hologram preparation method concerning this invention is the method of making object 
light and a reference beam interfere in two or more local domains of each on photosensitive 
materials, recording an element hologram, and creating a holograrrf to photosensitive 
materials, (1) Make the pulse form coherent light repeat and output from a light source by 
which the pulse current drive was carried out, and it is (2). The coherent light outputted from a 
light source is dichotomized, and it is (3). While dichotomized and the coherent light is 
modulated spatially, It is made to enter into a local domain on photosensitive materials by 
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making this modulated coherent light into object light, (4) Make it enter into a local domain by 
making the coherent light of dichotomous another side into a reference beam, (5) Move 
relatively to a direction parallel to a field of photosensitive materials an object light optical 
system and a reference beam optical system, and photosensitive materials so that object light 
and a reference beam may enter into a local domain which should create an element hologram 
next in photosensitive materials in a period when the coherent light is not outputted from a light 
source. 

[0010]According to this hologram preparation device or the hologram preparation method, the 
coherent light outputted from a light source by which the pulse current drive was carried out 
dichotomizes by a light branching means. The coherent light is spatially modulated by object 
light optical system, and while dichotomizing enters into a local domain on photosensitive 
materials as object light. The coherent light of dichotomous another side enters into a local 
domain on photosensitive materials as a reference beam according to a reference beam 
optical system. Thus, an element hologram is recorded on a local domain'into which object 
light and a reference beam entered. After record of an element hologram is completed in one 
local domain, by a transportation device controlled by a movement control means in a period 
when the coherent light is not outputted from a light source by an output of the coherent light 
from a light source serving as OFF. An object light optical system and a reference beam 
optical system, and photosensitive materials move relatively so that object light and a 
reference beam may enter into a local domain which should create an element hologram next 
in photosensitive materials. And after this movement is completed, the coherent light is 
outputted from a light source and an element hologram is recorded on a new local domain. By 
repeating this, an element hologram is recorded on two or more local domains of each on 
photosensitive materials, and a hologram is created by photosensitive materials. Thus, 
according to this invention, while using a light source which repeats the pulse form coherent 
light by pulse current drive, and is outputted, photosensitive materiafs are'moved to a period 
when the coherent light is not outputted from a light source so that object light and a reference 
beam may enter into a local domain which should create an element hologram next. By doing 
in this way, a mechanical shutter which generates vibration, and an expensive ultrasonic 
deflection element are unnecessary, thereby, an equipment configuration is a low price and a 
problem of vibration does not arise. Since a semiconductor laser light source and a source of 
solid laser light are used as a light source, an equipment configuration will become small. 
[001 1]ln a hologram preparation device concerning this invention, a light source, With a 
constant period and a fixed duty ratio, output the coherent light and a movement control 
means, Movement by a transportation device is controlled so that object light and a reference 
beam enter into the next local domain which should create an element hologram next in 
photosensitive materials in a period when the coherent light is not outputted from a light 
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source. In a hologram preparation method concerning this invention. So that object light and a 
reference beam may enter into the next local domain which should create an element 
hologram next in photosensitive materials in a period which outputs the coherent light with a 
constant period and a fixed duty ratio from a light source, and when the coherent light is not 
outputted from a light source, An object light optical system and t a reference beam optical 
system, and photosensitive materials are moved relatively to a direction parallel to a field of 
photosensitive materials. In this case, a period when the coherent light is outputted from a light 
source is fixed time, and a period when the coherent light is not outputted from a light source is 
also fixed time. And an object light optical system and a reference beam optical system, and 
photosensitive materials move to a period when the coherent light is not outputted from a light 
source relatively. Therefore, migration length to the next local domain which should be 
exposed next from a local domain which ended exposure can be set the shortest and always 
constant, and time taken to expose the whole photosensitive materials and to create a 
hologram can be made into the shortest. Since a light source outputs the coherent light with a 
constant period and a fixed duty ratio, it becomes easy to control a light source to constant 
temperature, wavelength of the coherent light outputted from a light source is stabilized, and 
creation of a stable hologram of it is attained. 

[001 2]A hologram preparation device concerning this invention is further provided with a 
temperature control means which controls temperature of a light source. A hologram 
preparation method concerning this invention controls temperature of a light source in the case 
of hologram creation. In this case, it is suitable, when securing the wavelength stability of the 
coherent light outputted from a light source by controlling temperature of a light source and 
creating a stable hologram so that it may become preset temperature within the limits. 
[001 3]A temperature control means controls temperature of a light source by a hologram 
preparation device concerning this invention to become the low temperature which can 
maintain stably wavelength of the coherent light outputted from a light source. A hologram 
preparation method concerning this invention controls temperature of a light source to become 
the low temperature which can maintain stably wavelength of the coherent light outputted from 
a light source. Since the oscillation wavelength change to a unit temperature change at the 
time of low temperature is smaller as compared with oscillation wavelength change to a unit 
temperature change at the time of an elevated temperature, by controlling temperature of a 
light source at low temperature, Even if there is a dormant period of driving current of a certain 
grade (for example, when distance of movement to a local domain which should be recorded 
on the next is equivalent to a part for one side of the abbreviation for photosensitive materials), 
a light source can be used without causing a wavelength variation comparatively. 
[0014]ln a hologram preparation device concerning this invention, hologram creation is started, 
after securing the stability of wavelength of the coherent light outputted from a light source with 

http://ww4apdUnpit.gojp/cgi-b^ 6/15/2009 



JP,2002-236441,A [DETAILED DESCRIPTION] 



Page 6 of 17 



a temperature controller. A hologram preparation method concerning this invention starts 
hologram creation, after securing the stability of wavelength of the coherent light outputted 
from a light source by temperature control. In this case, since creation of an element hologram 
is started after supplying a power supply to a drive circuit which supplies driving current to a 
light source, and the stability of wavelength of the coherent light outputted from a light source 
is secured, positive exposure start timing can be obtained. Since a temperature control means 
generally controls temperature of a light source based on a difference of the degree of real 
temperature measurement of a light source, and preset temperature, it can detect stable 
attainment of wavelength of the coherent light outputted from a light source by monitoring a 
difference of the degree of real temperature measurement of a light source, and preset 
temperature. 

[0015] ■« / 

[Embodiment of the lnvention]Hereafter, with reference to an accompanying drawing, an 
embodiment of the invention is described in detail. In explanation of a drawing, the same 
numerals are given to the same element and the overlapping explanation is omitted to it. 
[0016] Drawing 1 is a lineblock diagram of the hologram preparation device 1 concerning this 
embodiment. It is what the light source 10 is controlled by the computer 71 , repeats a pulse 
form laser beam (coherent light) by pulse current drive, and is outputted, For example, a 
semiconductor laser light source is used suitably, or the source of solid laser light (what makes 
excitation light the laser beam outputted from the semiconductor laser light source) is also 
used suitably. The half mirror 20 (light branching means) inputs the laser beam outputted from 
the light source 10, reflects a part, makes the remainder penetrate, and dichotomizes a laser 
beam. 

[0017]lt is reflected by the mirror 31 , and it is condensed with the lens 32, passes through the 
pinhole 33, is considered as a parallel beam with the lens 34, Hi is reflected by the mirror 35, 
and the laser beam reflected by the half mirror 20 enters into the spatial light modulation 
element 36. The spatial light modulation element 36 is controlled by the high-speed special- 
purpose computer 72, modulates the inputted laser beam spatially, and makes object light this 
modulated laser beam. It converges with the lens 37, and the object light outputted from the 
spatial light modulation element 36 passes the mask 38, and enters into the local domain 
specified with the mask 38 among the photosensitive materials 2. That is, the optical system of 
a to [ the mask 38 ] from the mirror 31 acts as an object light optical system which modulates 
spatially the laser beam reflected by the half mirror 20, and enters this object light in the local 
domain on the photosensitive materials 2 as object light. 

[0018]The relative location of the spatial light modulation element 36 and the lens 37 may have 
various modes. When writing a computer hologram in the spatial light modulation element 36, 
adhesion arrangement of the spatial light modulation element 36 ahd the lens 37 is carried out. 
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When writing the perspective transformation image in the case of creating the usual 
stereogram in the spatial light modulation element 36, the spatial light modulation element 36 
is arranged at the position of the anterior focal point of the lens 37. distance is chosen suitably 
and it is arranged so that the real image thru/or virtual image of the spatial light modulation 
element 36 with the lens 37 may be in agreement with a viewpoint. The computer hologram 
given to the spatial light modulation element 36 reads the picture which could be calculated 
one by one by the high-speed special-purpose computer 72, and could be given, or was 
calculated beforehand one by one, and may be given. 

[0019]lt is reflected by the mirror 41, and the breakthrough 42 is passed, and it is reflected by 
the mirror 43, and is condensed with the lens 44, and the laser beam which penetrated the half 
mirror 20 passes through the pinhole 45, and let it be a parallel beam with the lens 46. The 
mask 47 is passed, it is reflected by the mirror 50 through the lens 48 and the lens 49, and the 
laser beam which was made into the parallel beam with the lens 46, and was outputted enters 
as a reference beam from the rear face of the photosensitive materials 2. The optical system 
until it results in the photosensitive materials 2 through the lens 48 ancl the lens 49 from the 
mask 47 constitutes the afocal optical system so that a reference beam may enter into the 
local domain of the photosensitive materials 2 specified with the mask 38 in an object light , 
optical system. That is, the optical system to the mirror 50 from the mirror 41 acts as a 
reference beam optical system entered in the local domain on the photosensitive materials 2 
by making into a reference beam the laser beam which penetrated the half mirror 20. 
[0020]X stage 61 holds the photosensitive materials 2, and moves the photosensitive materials 
2 in the direction of X by the pulse motor 62. The Y stages 63 and 64 move X stage 61 in the 
direction of Y by the pulse motors 65 and 66. the pulse motors 62, 65, and 66 - each is 
controlled by the computer 71 . The direction of X and the direction of Y are directions parallel 
to the field of the photosensitive materials 2, and lie at right angles mutually. That is, X stage 
61 , the pulse motor 62, the Y stages 63 and 64, and the pulse motors 65 and 66 act as a 
transportation device to which the photosensitive materials 2 are moved relatively to a direction 
parallel to the field of the photosensitive materials 2 to an object light optical system and a 
reference beam optical system. 

[0021 ]the period when, as for the computer 71 , the laser beam is not outputted from the light 
source 10 - the pulse motors 62, 65, and 66 - it is controlling each, and X stage 61 and the Y 
stages 63 and 64 are moved, and the local domain on the photosensitive materials 2 which 
should record an element hologram is specified. That is, the computer 71 acts as a movement 
control means which controls movement of the photosensitive materials 2 so that object light 
and a reference beam may enter into the local domain which should create an element 
hologram next in the photosensitive materials 2 in the period when the laser beam is not 
outputted from the light source 10. The computer 71 is changed into partial hologram 
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coordinates from the coordinates of the virtual body which should indicate by a hologram 
based on the position of the local domain on the photosensitive materials 2 which should 
record an element hologram, and gives the position data of these partial hologram coordinates 
to the high-speed special-purpose computer 72. And the high-speed special-purpose computer 
72 calculates a computer hologram, in stereogram record, creates a perspective 
transformation image, and is made to display it on the spatial light modulation element 36, or to 
display it on the spatial light modulation element 36. The light source 10 is driven, a laser 
beam is generated, only the effective area integration of the mask 38 exposes the 
photosensitive materials 2, and the computer 71 creates an element; hologram. Next, the 
computer 71 suspends the drive of the light source 10, moves the photosensitive materials 2, 
and repeats the above-mentioned operation. Thus, an element hologram is recorded on two or 
more local domains of each on the photosensitive materials 2, and the hologram and 
stereogram from a wave front of a virtual body are created on the photosensitive materials 2. 
[0022] Drawing 2 is a sectional view of the light source 10 circumference of the hologram 
preparation device 1 concerning this embodiment. The temperature control means which 
controls the temperature of the light source 10 is shown in this figure. On the insulating 
supports 1 1 which adiathermancy, such as an acrylic, becomes from a high material, the case 
12 made from copper with high thermal conductivity, etc. is arranged, the thermoelectric- 
cooling machines 13, such as a Peltier device, are arranged on this case 12, and the heat sink 
14 is further arranged on this thermoelectric-cooling machine 13. In the case 12, the optics 15, 
such as the light source 10 driven by current and a lens, are enclosed. In the case 12, the 
optical crystals 16, such as YAG which generates the harmonics of the laser beam outputted 
from the light source 10, and the filter 17 which intercepts except harmonics are added. In the 
case 12, the temperature sensors 18, such as a thermo sensitive register, are also embedded. 
And based on the temperature measurement signal outputted from the temperature sensor 18, 
current is added to the thermoelectric-cooling machine 13, temperature control of the light 
source 10 is carried out, and it is maintained at constant temperature. 
[0023] Drawing 3 is a circuit diagram of the drive circuit which drives the light source 10 of the 
hologram preparation device 1 concerning this embodiment. This drive circuit is provided with 
the resistor R1 , R2, R3, and the transistor Tr, and is constituted. It is connected with the 
emitter terminal of the transistor Tr via the resistor R1 , and the cathode terminal of the 
semiconductor laser light source which is the light source 10 is directly connected with the 
collector terminal of the transistor Tr. The anode terminal of the lightsource 10 is connected 
with the base terminal of the transistor Tr via the resistor R2 and the resistor R3. The power 
supply voltage Vcc is supplied to the position between the resistor R2 and the resistor R3. The 
control signal for controlling the output of the laser beam from the light source 10 is supplied to 
the base terminal of the transistor Tr. 
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[0024]lf it is made to ground by an open collector etc. so that the base terminal of the transistor 
Tr may be made into an emitter terminal and same electric potential, the transistor Tr will be in 
an OFF state and the light source 10 will be in the power supply voltage Vcc and the resistor 
R1 , and the bias current state in front of luminescence determined with the resistance of R2. In 
order to make the light source 10 emit light, base current flows from the resistor R3 by 
separating the base terminal and emitter terminal of the transistor Tr electrically, and the 
transistor Tr is set to ON. Therefore, the light source 10 will emit light according to the driving 
current determined with the power supply voltage Vcc and the resistance of the resistor R2. 
The circuit shown in drawing 3 is a fundamental circuit, and parts, such as a coil for controlling 
the protective diode for protecting the light source 10, a capacitor, and overshooting and 
undershoot of driving current actually, are used. It may not be limited to the gestalt which sets 
constant the driving current in a light emission period, and the drive by the high frequency 
current may be sufficient. 

[0025]As a method of driving the semiconductor laser light source which is the light source 10, 
The ACC drive method which holds fixed driving current by a drive Circuit as shown in drawing 
3js known, and also. The APC drive method which controls a semiconductor laser light source 
to monitor the output of the photo-diode enclosed with the inside of a package, and to become 
fixed optical power with a semiconductor laser light source is known. In order to apply the APC 
drive method to the hologram preparation device 1, the OFF period needs to remove control of 
an APC drive and serves as complicated circuitry somewhat. However, the ACC drive method 
is suitable for driving the light source 10 which repeats and outputs a pulse form laser beam in 
the hologram preparation device 1 in order to only take into consideration that during ON 
period sends constant current. 

[0026] Drawing 4 is a figure explaining ON/OFF of the driving current in the hologram 
preparation device 1 concerning this embodiment supplied to the light source 10, change of 
the coherence states of the laser beam outputted from the light source 10 and movement/stop 
of the stages 61, 63, and 64, and each timing. The light source 10 repeats a pulse form laser 
beam by pulse current drive, and outputs. Immediately after carrying out the output start of the 
laser beam from the light source 10, coherence is low, and, as for the laser beam, it is 
unsuitable for recording an element hologram. However, the state where coherence is low is 
ended for a short time compared with the period when the laser beam is outputted from the 
light source 10. Therefore, the period of the state where coherence is high turns into a period s 
which records an element hologram substantially. The stages 61, 63, and 64 have stopped the 
period when the laser beam is outputted from the light source 10, The photosensitive materials 
2 are moved so that object light and a reference beam may enter into the local domain which 
should create an element hologram next in the photosensitive materials 2 within the period 
when the laser beam is not outputted from the light source 10. Thus, when the light source 10 

>. 
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repeats ON/OFF with a constant period, generation of heat ancHhe temperature control 
mechanism by the driving current of the light source 10 are balanced over a long time, and *■ 
stable interference record can be performed. 

[0027]Using the hologram preparation device 1 concerning this embodiment mentioned above, 
object light and a reference beam are made to interfere in the hologram preparation method 
concerning this embodiment in two or more local domains of each on the photosensitive 
materials 2, it records an element hologram, and creates a hologram to the photosensitive 
materials 2. That is, in the hologram preparation method concerning this embodiment, the 
laser beam which made repeat and output a pulse form laser beam under control by the 
computer 71 from the light source 10 by which the pulse current drive was carried out, and was 
outputted from this light source 10 is dichotomized with the half mirror 20. And the laser beam 
reflected by the half mirror 20 is spatially modulated by the spatial light modulation element 36, 
and it is made to enter into the local domain on the photosensitive materials 2 by making this 
modulated laser beam into object light according to an object light optical system. It is made to 
enter into the local domain on the photosensitive materials 2 according to a reference beam 
optical system by making into a reference beam the laser beam which penetrated the half 
mirror 20. The photosensitive materials 2 are moved relatively to a direction parallel to the field 
of the photosensitive materials 2 to an object light optical system and a reference beam optical 
system so that object light and a reference beam may enter into the local domain which should 
create an element hologram next in the photosensitive materials 2 in the period when the laser 
beam is not outputted from the light source 10. And a hologram is created to the 
photosensitive materials 2 by recording an element hologram on each local domain. 
[0028]Here, an example and a comparative example are explained. In a comparative example, 
the helium-Ne laser light source (output power of 10 mW) which carries out neither 
homoiothermal control nor a stabilization measure under environment, with a room temperature 
of 25 **, ON period was 1 second, and when the OFF period used with the mechanical shutter 
which is 0.5 second and recorded about 10,000 element holograms for 4 hours, the defect 
occurred at a rate of about 1%. On the other hand, at the 1st example, it is a semiconductor - 
laser light source (the output wavelength of 650 nm). Make ON period into 1 second, make an 
OFF period into 0.5 second, using the output power of 20 mW as the light source 10, carry out 
the pulse drive of the light source 1 0, and homoiothermal control of the light source 10 is 
carried out at 20 ** **0.1 **, When about 10,000 element holograms were recorded for 4 hours, 
the number of the element hologram which has a defect was 0. The excitation YAG laser 
which makes excitation light the laser beam outputted from a semiconductor laser light source- 
in the 2nd example (the output wavelength of 532 nm) Make ON period into 1 second similarly, 
make an OFF period into 0.5 second, using the output power of 3 mW as the light source 10, 
carry out the pulse drive of the light source 10, and homoiothermal control of the light source 
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10 is carried out at 20 ** **0.1 **, When about 10,000 element holograms were recorded for 4 
hours, the number of the element hologram which has a defect was^O. 
[0029]As mentioned above, while using the light source 10 which repeats a pulse form laser 
beam by pulse current drive, and is outputted according to the hologram preparation device 1 
or hologram preparation method concerning this embodiment, The photosensitive materials 2 
are moved to the period when the laser beam is not outputted from the light source 10 so that 
object light and a reference beam may enter into the local domain which should create an 
element hologram next. By doing in this way, the mechanical shutter which generates 
vibration, and an expensive ultrasonic deflection element are unnecessary, thereby, an 
equipment configuration is a low price and the problem of vibration does not arise. Since a 
semiconductor laser light source and the source of solid laser light are used as the light source 
10, an equipment configuration will become small. 

[0030]Next, an order in the hologram preparation device 1 concerning 1 this embodiment which 
creates an element hologram in the photosensitive materials 2 is explained. Drawing 5 - each 
drawing 7 are the figures explaining an order which creates an element hologram in the 
photosensitive materials 2. These figures explain on the photosensitive materials 2 as a thing 
with the local domain of 81 (= nine lines x nine rows). The shape of each local domain where 
an element hologram is recorded may be a square and a rectangle, and may be a circle and 
an ellipse. What was shown in drawing 5 - each drawing 7 always has [ being the shortest 
and ] the constant migration length to the local domain which should be exposed next from the 
local domain which ended exposure. 

[0031 ]ln drawing 5 , each local domain is exposed in order (j= 1->9) to the right from the left of 
the 1st line (i= 1) which is the top line, Next, each local domain is exposed in order (j= 9->1) to 
the left from the right of the 2nd line (i= 2) which is a line [ directly under ] of it, each local 
domain is exposed in order (j= 1->9) to the right from the left of the 3rd line (i= 3) which is a \ 
line [ directly under ] of it further, and the following exposes each local domain in order to 
zigzag shape similarly. In drawing 6 , the 5th line local domain of the 5th row which exists in the 
center the 1st is exposed, Expose the 5th line local domain of the 6th row which is in the right 
the 2nd, and the 4th line local domain of the 6th row which is on it the 3rd is exposed, The 4th 
line local domain of the 5th row which is in the left the 4th is exposed, the 4th line local domain 
of the 4th row which is in the left the 5th is exposed, the 5th line local domain of the 4th row 
located in the bottom of it the 6th is exposed, and the following exposes each local domain in 
order spirally similarly. In drawing 7 , the 1st line local domain of the 1st row which is in the 
upper left hand corner the 1st is exposed, Expose the 1st line local domain of the 2nd row 
which is in the right the 2nd, and the 2nd line local domain of the 2nd row located in the bottom 
of it the 3rd is exposed, The 2nd line local domain of the 1st row which is in the left the 4th is 
exposed, the 3rd line local domain of the 1st row located in the bottom of it the 5th is exposed* 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=h 6/15/2009 



JP,2002-236441,A [DETAILED DESCRIPTION] 



Page 12 of 17 



the 3rd line local domain of the 2nd row which is in the right the 6th is exposed, and the 
following exposes each local domain in order to slanting zigzag shape similarly. 
[0032]lf the migration length to the next local domain which should be exposed next from these 
local domains that ended exposure like is [ being the shortest arid ] always constant, time 
taken to expose the photosensitive-materials 2 whole and to create a hologram can be made 
into the shortest. The light source 10 outputs a laser beam with a constant period, it becomes 
easy to control the light source 10 by seting constant a duty ratio (ratio of an output period and 
a stop period) to constant temperature, the wavelength of the laser beam outputted from the 
light source 10 is stabilized, and creation of the stable hologram is attained. 
[0033]lt is a figure explaining an order that drawing 8 also creates an element hologram in the 
photosensitive materials 2. This figure also explains as what has a local domain of 81 (= nine 
lines x nine rows) on the photosensitive materials 2. What was shown in this figure does not 
always have [ being the shortest and ] the constant migration length to the local domain which 
should be exposed next from the local domain which ended exposure. In drawing 8 , each local 
domain is exposed in order 0= 1->9) to the right from the left of the 1st line (i= 1) which is the 
top line, Next, each local domain is exposed in order (j= 1->9) to the right from the left of the 
2nd line (i= 2) which is a line [ directly under ] of it, Each local domain is exposed in order G= 1- 
>9) to the right from the left of the 3rd line (i= 3) which is a line [ directly under ] of it, and the 
following exposes each local domain from the left in order 0= 1->9) to the right about each line 
similarly. 

[0034]The element hologram creation order shown in this drawing 8 becomes effective when 
the element hologram creation order shown in drawing 5 - each drawing 7 f or a certain reason 
cannot be carried out. For example, the case where it receives in the form where the turn of 
the picture displayed on the spatial light modulation element 36 received restriction from the 
distant place as time series data, In order to move to an exact position from the back crash 
which cannot be disregarded when a stage drive is used as a cheap mechanism occurring, it is 
a case where the necessity of continuing movement is always in one way etc. In drawing 8 , 
when moving to the local domain (j= 1) where the element hologram of the 1st row of the next 
line is created from the local domain (j= 9) where the element hologram of the 9th row of each 
line was created, a stage must be moved by one side (j= 9->1). Therefore, as a timing chart is 
shown in drawing 9 , in order to avoid exposure of the diakinesis stage throughout to the 1st 
row from the 9th row, throughout [ this diakinesis stage ] needs to stop the driving current to 
the light source 10 temporarily. In order to secure the wavelength judging nature of the light 
source 10 immediately after this dormant period, the technique of aiming at stability of the 
temperature of the light source 10 can be considered by recording a straw man on the 
exposure area same many times. However, the recording point of the useless record time and 
an element hologram occurs. The technique of holding a homoiothermal temperature of the 
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light source 10 as this evasion measure at the low temperature which is a grade which dew 
condensation does not generate -is explained below. 

[0035]ln the measuring instrument which used the coherence of the semiconductor laser light 
source and generally used speckle interferometry, the holographic interferometer, the 
Michelson interferometer, or the Mach-Zehnder interferometer, A semiconductor laser light 
source is used by the constant current drive without a dormant period, and homoiothermal 
temperature of the semiconductor laser light source is made into the thing near a room 
temperature. If the temperature of a semiconductor chip or an optical crystal changes, since it 
expands or a refractive index changes, the mode hop phenomenon which light path length 
changes, and internal resonance distance changes, and an oscillation wavelength is changed, 
or is jumped will occur, but. In order to avoid this effectively, wavelength stabilizing of a 
semiconductor laser light source or the source of semiconductor laser excitation solid laser 
light is attained by carrying out homoiothermal control of the semiconductor laser light source. 
[0036]About oscillation wavelength change based on change of this internal resonance 
distance, the oscillation wavelength change to the unit temperature change at the time of low 
temperature is smaller as compared with the oscillation wavelength change to the unit 
temperature change at the time of an elevated temperature. Therefore, even if low 
temperature, if possible, has a dormant period of the driving current of a certain grade by 
carrying out homoiothermal control, the light source 10 can be used, without causing a 
wavelength variation comparatively. 

[0037]Although there is temperature dependence of the incidence angle of the excitation light 
to an optical crystal in the case of semiconductor laser excitation solid state laser and it is 
necessary to pay attention to one and the homoiothermal control according to an OFF ratio 
with a specific temperature which keeps coherence high if possible/'Since the optical crystal 
with big calorific capacity is used as compared with the semiconductor laser chip unlike the 
semiconductor laser independent oscillation, it is hard to receive one of the driving current of 
an excitation semiconductor laser, and the influence of the heat by OFF. Therefore, even if 
there is a short-time driving current dormant period, the light source 10 can be used, without 
causing a wavelength variation. 

[0038]Although the dormant period which does not need to cause oscillation wavelength 
change changes with homoiothermal controllabilities, A semiconductor laser light source (the 
output wavelength of 650 nm, the output power of 20 mW) is used as theJight source 10, In 
the example which made ON period 1 second, made the OFF period 0.5 second, carried out 
the pulse drive of the light source 10, and gave the quiescent period for 20 seconds. To the 
time of recovery which secures wavelength stability when homoiothermal control is carried out 
in the room temperature of 25 ** having been necessity about 30 seconds', when 
homoiothermal control was carried out at 10 ** **0.1 **, oscillation wavelength change was 
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hardly generated. It was also the same as when the excitation YAG laser (the output 
wavelength of 532 nm, the output power of 3 mW) which makes excitation light the laser beam 
outputted from a semiconductor laser light source is used as the light source 10. It was also 
the same as when the still more nearly same excitation YAG laser (the output wavelength of 

' * 

473 nm, the output power of 3 mW) is used as the light source 10. Thus, it is possible to start 
exposure promptly after the dormant period in the case of movement to the 1st row from the 
9th row by controlling the temperature of the light source 10 to become the low temperature . 
which can maintain stably the wavelength of the laser beam outputted from the light source 10. 

[0039]Although explanation to the above has described the wavelength stability of the laser 
beam outputted from the light source 10 by end from the start of exposure of many element 
holograms, Below, after supplying a power supply to the drive circuit which supplies driving 
current to the light source 10, the technique for obtaining positive exposure start timing is 
explained. It is required to check that the interference fringe is standing it still as a preparatory 
step for photoing a hologram for wavelength stability reservation. The light source 10 is 
neglected for about 1 hour from 30 minutes considered that wavelength is specifically 
stabilized from the luminescence start of the light source 10 before photoing acting before the 
audience, A laser beam is led to an interferometer different from hologram photography, and 
checking picturizing the interference fringe by the one-dimensional sensor or a two- 
dimensional sensor, and standing it still or checking that photoed, developed and reproduced 
the hologram in a tentative way, and the laser beam is stable are performed. However, 
operational stability, autonomous working, and warm-up time shortening of a hologram 
preparation device must have been attained by neither the aforementioned neglect nor the 
technique of test photography. Since the loss of a laser beam arises and the additional 
equipment serves as a heavy price, it is not preferred to incorporate an interferometer. Then, 
by monitoring the action of homoiothermal control of a semiconductor laser light source, it 
becomes possible to attain cheap, stability, autonomous working, and warm-up time 
shortening. ■ 
[0040] Drawing 10 is a circuit diagram of the thermal control circuit w { hich controls the 
temperature of the light source 10 of the hologram preparation device 1 concerning this 
embodiment. This thermal control circuit is a circuit with a monitor output which shows that the 
temperature of the light source 10 is within the limits of preset temperature. The reference 
voltage generator 81 generates voltage V 1 corresponding to the upper limit temperature of the 

preset temperature range. The reference voltage generator 82 generates voltage V 2 

corresponding to the lower limit temperature of the preset temperature range. The series 
connection of the resistors R4 and R5 of each other is carried out, they are formed between 
the outgoing end of the reference voltage generator 81, and the outgoing end of the reference 
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voltage generator 82, and output voltage V 3 of the value between voltage V 1 and voltage V 2 to 

the node between both according to the ratio of each resistance. As for the differential amplifier 

83, the non-inversed input terminal is connected at the node of the resistor R4 and the resistor 
R5, and the inverted output terminal is connected to the outgoing end of the linear rise circuit 

84. The linear rise circuit 84 inputs the current of the thermo sensitive register (temperature 
sensor) 18 which detects the temperature of the light source 10 based on resistance, shapes 
in waveform and amplifies this current linearly, transforms it into a pressure value, and outputs 
this voltage V 4 to the inversed input terminal of the differential amplifier 83. 

[0041 ]The differential amplifier 83 outputs difference voltage V g in quest of the difference of 

voltage V (pressure value inputted into a non-inversed input terminal) corresponding to the 

preset temperature of the light source 10, and voltage V 4 (pressure value inputted into an 

inversed input terminal) corresponding to the degree of real temperature measurement of the 
light source 10. The proportion circuit 85 inputs voltage V g outputted from the differential 

amplifier 83, and outputs the voltage proportional to the value of this voltage V g . The 

integration circuit 86 inputs voltage V g outputted from the differential amplifier 83, integrates 

with the value of this voltage V g , and outputs the voltage according to that integral value, the 

current booster circuit 87 - the proportion circuit 85 and the integration circuit 86 - the voltage 
outputted from each is inputted and the current of the value according to this voltage is 
outputted to Peltier device (thermoelectric-cooling machine) 13. That is, the temperature of the 
light source 10 is maintained by constant temperature by PI control- 
[0042]The voltage comparator 88 inputs into a non-inversed input terminal voltage 

corresponding to the upper limit temperature of the preset temperature range outputted from 
the reference voltage generator 81 , Voltage V g outputted from the differential amplifier 83 is 

inputted into an inversed input terminal, the value of these two voltage is compared, when the 
degree of real temperature measurement of the light source 10 is lower than the upper limit of 
the preset temperature range, the logical value H is outputted, and when that is not right, the 
logical value L is outputted. The voltage comparator 89 inputs into an inversed input terminal 
voltage V 2 corresponding to the lower limit temperature of the preset temperature range 

outputted from the reference voltage generator 82, Voltage V g outputted from the differential 

amplifier 83 is inputted into a non-inversed input terminal, the value of these two voltage is 
compared, when the degree of real temperature measurement of the light source 10 is higher 
than the lower limit of the preset temperature range, the logical value H is outputted, and when 
that is not right, the logical value L is outputted. AND gate 90 - the voltage comparators 88 
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and 89 - the logical value outputted from each is inputted, the logical product of these two 
logical values is searched for, and the logical value which shows the result of this logical 
product is outputted. The computer 71 is monitoring the logical value putputted from AND gate 
90, It can be judged whether the .degree of real temperature measurement of the light source 
10 is in preset temperature within the limits, and wavelength stable attainment of the light 
source 10 can be detected, and actual hologram exposure can be started in a short time from 
powering on to the drive circuit which drives the light source 10. 
[0043] 

[Effect of the lnvention]As mentioned above, while using the light source which repeats the 
pulse form coherent light by pulse current drive, and is outputted according to this invention as 
explained in detail, Photosensitive materials are moved to the period when the coherent light is 
not outputted from a light source so that object light and a reference beam may enter into the 
local domain which should create an element hologram next. By doing in this way, the 
mechanical shutter which generates vibration, and an expensive ultrasonic deflection element 
are unnecessary, thereby, an equipment configuration is a low price and the problem of 
vibration does not arise. Since a semiconductor laser light source and the/source of solid laser 
light are used as a light source, an equipment configuration will become small. 
[0044]So that object light and a reference beam may enter into the next local domain which 
should create an element hologram next in photosensitive materials in the period which 
outputs the coherent light with a constant period and a fixed duty ratio from a light source, and 
when the coherent light is not outputted from a light source, It is preferred to move relatively to 
a direction parallel to the field of photosensitive materials an object light optical system and a 
reference beam optical system, and photosensitive materials. In this case, migration length to 
the next local domain which should be exposed next from the local domain which ended 
exposure can be set the shortest and always constant, and time taken to expose the whole 
photosensitive materials and to create a hologram can be made into the shortest. Since a light 
source outputs the coherent light with a constant period and a fixed duty ratio, it becomes easy 
to control a light source to constant temperature, the wavelength of the coherent light outputted 
from a light source is stabilized, and the creation of the stable hologram of it is attained. 
[0045]ln the case of hologram creation, it is preferred to control the temperature of a light 
source. In this case, it is suitable, when securing the wavelength stability of the coherent light 
outputted from a light source by controlling the temperature of a light source and creating the 
stable hologram so that it may become preset temperature within the limits. 
[0046]lt is preferred to control the temperature of a light source to become the low temperature 
which can maintain stably the wavelength of the coherent light outputted from a light source. In 
this case, when the direction of the oscillation wavelength change to a unit temperature 
change controls the temperature of a light source at small low temperature, even if there is a 

* • *\ 
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dormant period of the driving current of a certain grade, a light source can be used, without 
causing a wavelength variation comparatively. 

[0047]After securing the stability of the wavelength of the coherent light outputted from a light 
source by temperature control, it is preferred to start hologram creation. In this case, since 
creation of an element hologram is started after supplying a power supply to the drive circuit 
which supplies driving current to a light source, and the stability of the wavelength of the 
coherent light outputted from a light source is secured, positive exposure start timing can be 
obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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-*1) ^»*-&ft<T«ftP)ftV\ Ltct^X, 09 C 

oeiMIBBfoB^BttSfcii), <:fl!»BJfiB*tt)16 
Bi 0'\oBft«St%-i^flc±-r*j&B^*S. c©i* 
ihBBoat^KjfeBl 0©»fiW?6tt*aH!i«-*ij: 
tt, ^5-oaHS*^»BBi:B3txU7lcfTft5i:fc 
T^10Ol««£>Sfnt3feB*¥i6!Wr*6n*. 
BttftEa^BfcBB*o^5AO>BBiW584t 

5o cmmtbxmi o<omm^mm± 
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Lft ^gfi©ffififc«flF LT*5 < #ttKO^TWTfcK 

[0 0 3 5] HKK, ¥»i*U-«f)iaS03l:-uyx 

y 7T$ff $ fettv y / vy x y ^T^tt^^Jffl L ft 
IHWSefc^m ¥«f*U-W5i£f*±J8H©&^ 

£Si&fcifi^fc©fc LTV>5 0 *Wfi'v'7 s VK&m& 

m&mitLrmmmmmitu mmm io 
nirr * e t t% *mw* u-*f m&wu* u-*bb 

@tt U— «f ftB©Kfi££fl:*0o TVS. 
[0 0 3 6] C©rtfl#t&^©£fck:H*»&ttg£ 

»bfcJt«r*fc. <gfii$©#{fcfigg{fc£*tfs?a§ 

oTt., Jt«W»fiiCfl:*ficS , ric)!fiSi o*ffifflt 20 
SCfctfT'fSCfcKftSo 
[0 0 3 7] Sfc**»l/-«f-aeH*U-1f-0* 
£fctt, ft^BK:^S^ft©A**ft©^ttfctt 
3fc-U7X%K<«o1$£(Dfififcft5'« 

V^fcik aS^*U-1f-©Bfift»©*X *7 

flcjhWH*«*oTt>, WHWktiBcSflOlflil 0£ 30 
ffiffl-r*ct^t5Cfcfc:ft* 0 

[0038] as»ffiEfk*je«:5-rK»t?flyhffliiii« 

ifi6 5 0nm, Utfj^7-20mW) %%M\ OtL 
Tffl^T, ONffllB*l»i:LOFFffllH%0. 5#fc 
LTftiRl 0*>W*BftU 2 0#©ttaklSIH*#*. 

^fcOEttLT, 10°C±0. 1 •CKMSiJtPLfe*& 
fctt»258fiBftSHtt4»£Lftfrofc. £fc, 40 

Y A G U— !f (HI* 8ft 5 3 2 n nu ffi^S7- 3 m 

w) zxmi o kLxmvct%$t>mmx*2borzo 
mm*mm y a g u— ?- (n^&ft 4 7 3 n m , m 

ft^7- 3 raW) 0i:LTffl^fe*^tra«1f 
feofc. CO* SIC, 31fi«l o*^ai*«nsu-if3fc 
©8ft£££K*li8W#SffifiEftS«fc5ftSl OOS 

50 
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[0039] uLksx-omiT-it, zmmmu?? 

U— !ftt©i6ft$£ttJCO^Ti^Tf fctf, filTP 

tts mi ommmzp&tmmmcnmm 
mttx. mzfemmmrctbicmmmitLx. 

#©WB*fr$fHv» 0O»)lfiBI»ft«6ltft*'fi 
§ fcSfcftS 3 0#fr 6 1 ftlfflgfilcMoTifcS 1 

u-vmm *©=hmi* 1 wt^y^rz^zwi 
tyvxm®L&±Lx^z<itmwtzck*, ts 
wn£*v95i>&m -mm • n^Lxu-mm 
feix^zztzmmtzctmytonx^Zo i& 
u Kvfymmmmmft • mm* • em 

ftv\ mi-mmwkszut, u-m<o 

ftv\ *c-c¥*tti/— «f&»©tSil?J»©$tt**:i 

i^-r5i:t^pi^tft.§. 

[0 0 4 0] m 1 0tt;v *£^«fcft**n?5Aft 

figgfi 1 oyttM 1 oosfi^awtsfiasjaiigBoig 

J£Bg©fBBrtT*;&.5<: fcft«tt-*HJ*ft# ©IsISg 

scwis-rswEEv.*^***. a*«E»4»8 

214, ttJ6iUt«H©TIBfflJSlc»tSt*«EV»*a 
^■BrSo g$rE8gR4fc*tfR5{4> S\^mmmt 

2©ffi^iSi<DKtci5tte.n> s^ogfiifliojttisi; 
nmmsmR 4 tmm 5 i:©««jsc»««n, 
^Tjtsu o©sfi^a-r§7-57^ (as-t> 

7) 1 8(0«git%A7J.b; ; C©«ffi£ft£&$Llft$Jii 
BLT«EfillC««U CO«EVi*MI67>78 3> 
©5(EA*«KP\di*-r5o. 
[00 4 1] Mf)7y78 3t4, ffljLlO<DWt£MBUZ 

tjaii ow^fljsfticttjstsftEv, (sex/us 

^KA^-TSWE*) i:©l^*J6TMttffV s %ffi^ 
t* 0 J£f»S8 5{4, M»7y78 3ft»5ffi*?nfc 

ffl^-TSo «#l!S§8 6f4, Ml&7>78 3^e.ffl^$ 
nfc«EVf*A*UT, C©«EV5©«*»»U ; e 
©8KNilcj&CfcttE£dtfj-r«. «^7-X^[eIK8 
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7tt, Jt«9@IS8 5*«}:tfM»|HlB8 6*n^ f n^5ffi 

^f-x*? 1 3^ta*y*o 

[00 4 2] SEJ*ffci§8 8 fi, g*PSE£!£§§8 1 

w<Dmm&i)&^t%£\ammmmin, *ox 10 

ftV^fcttaSHitLfcHtfj"*-*. «EJttt»8 9«\ 

cn5 20©ftE©tt*Jt«LT, ftiilO© 
5o »JIBtB&9 0& *EEJt«S8 8fc<ktf8 9*tl 

©us****, ucoiiasioiem^-riiaffi^m^ 20 

g.mm&zttefr%mb, tit. mi o©&fi 
ssaa*«aiLT, mi ozmmtzmmm'w 

[00 4 3] 

^*B£StfS**x*;bi/*y*^KffiftS£&ffl 
flJRWFB-ttfctK cnEiO, SlliMT 

u-ymm»\s-*fmtim^ibtiz><»x\ mm 

[0044] KMfrzviT&m-fcmfr-o- 
j&fa-r-r jt-cajau mfr^rmmtmn 40 
tv^v«[c, &mm\ci3^x%Kgmfrv?7L> 

5©jWHi"T?fc*. C©*£fctt, »««»7LfcHHf 

ytLxfru7?Litmtz>(D\cmtmmzm'&t? 
-sf a-r-r ttx-at)t%<DX\ %MZBMKM&t 50 
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[0045] ttc *u9yhttm>wzytm>im% 
nmtmmmx&Zx zm&wt, mmmm 

fr5Htt*n5^8%©S*^tt*»«LT* 

[0046] ztc,' %Mfr$tohzftzn^®K<tf&&. 

9, i£3g£©igi^©tt±»Ptf&oT 
[0 0 4 7] S'fc, J^StB^JtlSRlT^Oiftfi 

BjR*n^5AOffia*IBtef SOT, 
[BfiB©ffi¥%ffiiK] 

[0 1 ] 3|^aug»K:ff«*ny7Aft«Sll 1 ©«# 

mx&% 0 

[02] 4^BNB6flllcff««P^7AffiKEW l <om 

1 ofljaowiSH***; 

[0 3 ] *mmMm$ * a mmm 1 ©jts 
1 o%!igi)-r§igftiH]ss©[HiK0T'a§ o 

[04] 43tflmefl&*P?7Afft8SBl fcfctt 
5, 1 OK0»&SftsiHft*S©ON/OFF, ft 

if 1 0*^ib*«n*u-if)tO3t-uyz«!io$ 

ft, fc<fctf, 7f-v^6 1, 6 3, 6 4©^ft/#jh, 

*ft*n©*^5y?*«iiii*sB-c*s. 

[0 5] Wtttm2K*V^T»**ny9A*ft*r* 
[06] JgWtt82fcfc^TS**n?7A*f&S*s 
[07] «)fc#»2Cfet>TB**By7A*ftiat* 

w?*SiiB-r«iaT**. 

[09] *HfifS^Hfc^5*ay7A{MgHl fcfctt 
5, ft«U ot^i&^nsffiiwii© ON/OFF, fc 

Xf->*6 1, 6 3* 6 4©£ft/f?lh, 

[010] *^«!8KttS*ny7AftuagB l ©it 
iH 1 O©lfi*»|fflltSia$iJffll|slK©lHlK0-e355o" 

[01 1] wmuyvbmsmmmvvibi. 
i-t^u^yhmmm. 10-m 
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1 1 •••IM&ftfe 1 2-*-X, 
14-SflMR, io-TBHH* 

3 1-35-, 3 2-l/^X, 33-fcT>*-;k 34 
-U7X, 3 5-57- 36-aiB»HHH*f, 37 
-l/^X, 3 8-VX7, 4 1-55-* 4 2-11 
?L 4 3-37-, 4 4-l/>X, 4 5-tf>*-;K 

4 6-UyX, 4 4 8-U7X, 4 9-1/* 
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*>X* 50-5??, 6 1 '"X7f->; 62-/W7, 

6 3, 6 4 -YXr- v\ 6 5, 6 6-><;I/X 

7 1 7 2 -ffia&J8ft*& 8 1 , 
8 2-S¥«BE58*«;-l 8 3 -m7>7. 8 4 -U- 
7?4Xm, 8 5-JtflBB, 8 6-«#BBK 8 7 
-Wfc7-X*@l&8 8. 8 9-«EEtt«», 9 0- 
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